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INTRODUCTION 


The Cossor Single-beam Oscilloscope Model 1045K is a high- 
grade instrument incorporating two printed-circuit boards and 
nine miniature valves. Features include X and Y amplifiers 
of high. gain and broad frequency response, a wide range of 
time-base speeds, fly-back black-out, a calibrating voltage and 
facilities for intensity modulation. 


The instrument is well finished, light in weight, and 
enables many oscilloscope procedures to be carried out, 
including measurement of voltage and time, waveform 
examination, frequency determination, location of distortion 
and, operating in conjunction with a frequency-swept oscillator, 
alignment of radio and TV receivers. IL consumes about 
80 W. 


Constructional details and coding references to items (not 
circuit components), which appear on some of the illustrations, 
may be ignored. These references are used with the oscillo- 
scope kit model 1045K. 


Cathode-ray Tube 


Y Amplifier 


Time-base 


X Amplifier 


SPECIFICATION 


Cossor 4 in. (10 cm) single-beam, Type 88D with green fluor- 
escence, operating at 1.3 kV. 


X Sensitivity direct to plates: 
630/Va3 mm/V d.c. (21 V/cm). 


Y Sensitivity direct to plates: 
950/Va3 mm/V d.c. (13.7 V/cm). 


Gain variable from zero to x 275 (50 mV/cm). 
Frequency response 5 c/s to 3 Mc/s (-3 dB). 
Output deflection: 8 cm at 3 Mc/s. 
3 cm at 7 Mc/s. 
Rise-time 0-12 usec. 
Overshoot > 10%. 
Input impedance 3 MQ to 3:5 МО, 12 pF to 20 pF. 


Repetitive operation, synchronized from --уе or —ve pulses, 
derived from the Y amplifier or externally (EXT SYNC input 
impedance 0 to 10 КО). 


Repetition frequencies (nominal): 
10c/s to 100 c/s 100 c/s to 1000 c/s 
1 kc/s to 10 kc/s 10 kc/s to 100 kc/s 
100 kc/s to 500 kc/s 
(covering sweep velocities from 10 msec/cm to 0:2 usec/cm). 
Fly-back blacked out on all ranges. 
TB OUTPUT: Impedance >100 КО. 


Gain variable from zero to x 28 (0-75 V/cm). 
Frequency response 2 c/s to 275 kc/s (-3 dB). 
Rise-time 1-4 usec. 


Input impedance 20 MQ, 30 pF. 


X Scan 


Intensity (Z) .. 
Modulation 


Calibration 


Power Supply 


Size and Weight 


Switch selects X scan from: 


time-base generator, 


X amplifier for external signals, 


X amplifier with 50 c/s sinusoidal input, having con- 
tinuous control of phase from 0 deg. to 135 deg. 


Coupling through 20 msec time-con stant to the grid of the tube. 
Voltage required: of the order of 25 V pk-pk with sinusoidal 


inputs. 


1 V pk-pk (nominal) available at mains frequency. 


Mains: 


Frequency: 


Consumption: 


Height 143 in. 


Width 9 in. 


Depth 184 in. 


Weight 18 Ib 


200 V to 215 V, 216 V to 234 V and 235 V to 
255 V a.c. 


(100 V to 125 V a.c. to order). 
50 c/s to 100 c/s. 
80 №. 


(37:5 сіп). 
(22:9 ст). 
(46-4 cm). 

(8-2 kg). 


OPERATION 


SETTING-UP PROCEDURE 


Caution: The cable lead of the instrument is soldered to the 244 V tag on the power pack. 
If the mains supply is not 235 V to 255 V, 50 c/s, the cable lead must be disconnected 
and soldered to the correct tapping for the supply. The instrument will not operate 
and may suffer serious damage if connected to a d.c. supply or to a supply of a 
frequency less than 50 c/s. 


If the mains supply is 235 V to 255 V, 50 c/s, connect the cable lead to a suitable plug. 


If the mains supply is not within the voltage range 235 V to 255 V, stand the instrument on 
its front panel and remove the two larger button-head screws (3 in. 4 В.А.) from the rear 
and the two screws from the underside of the case. Lift the case upwards from the instrument, 
feeding in the mains cable as necessary. Disconnect the cable lead from the 244 V tag. 
Re-solder the lead to the appropriate voltage tag. 


Lower the case over the instrument, pulling the mains cable through the rear as necessary. 
Put back the two button-head screws through the rear of the case into the instrument 
chassis and the two others through the underside of the case, locating into bushes on ТІ. 
Connect the lead to the power plug. 


Note: The rear cover plate in the case provides access to the MOD terminal only. 


Before connecting the mains cable to the a.c. supply, set the controls: 


BRIGHTNESS fully counter-clockwise 
FOCUS mid-point of travel 
Y SHIFT mid-point of travel 
Y GAIN 0 

TIME-BASE RANGE X AMP 

X SHIFT mid-point of travel 
X GAIN 0 

Y ATTENUATOR x100 

VELOCITY 50 

50 — PHASE mid-point of travel 
SYNC AMPLITUDE mid-point of travel 
SYNC SELECTOR EXT 


5 When power is applied, check that the pilot lamp is indicating (no on-off switch is fitted). 


Allow about 1 minute for the valves to reach normal operating temperature. 


Caution: Do not touch any part of the circuit while the supply is connected. Contact 
with the BRIGHTNESS tag, FOCUS tag and c.r.t. holder, which are exposed, is 
dangerous because of high potentials. Do not allow a bright spot to remain 
stationary on the screen for any length of time. This might damage the fluores- 
cent material. 


WAVEFORM EXAMINATION 


Set the Y ATTENUATOR switch to x100. Connect the source of the waveform to be examined 
between the Y INPUT terminal and terminal E. If the voltage applied to the Y INPUT terminal 
(d.c. and peak a.c.) is likely to exceed 500 V, use, in series with the terminal, an external 
0:1 „Е capacitor of the required working voltage. Rotate the Y GAIN control. If no 
deflection occurs, turn the Y ATTENUATOR switch clockwise. 


Note: A positive voltage (relative to earth) will deflect the spot upwards and this is indicated 
on the front panel by the symbol + and a vertical arrow. The frequency response of 
the Y amplifier extends to 10 Mc/s but, as all non-sinusoidal voltages of a fundamental 
frequency higher than 5 Mc/s contain harmonics which lie beyond the coverage of the 
amplifier, a true display of the waveform will not be obtained in such instances. The 
frequency response and input impedance of the Y amplifier are not affected by the 
setting of the Y ATTENUATOR or Y GAIN controls. The Y GAIN control enables 


the gain of the amplifier to be varied from zero. 


When the ‘applied voltage has produced some vertical deflection (1 to 5 cm), resolve this 
into an almost stationary pattern by operating the TIME-BASE RANGE and VELOCITY 
controls. Put the SYNC SELECTOR switch to one of the INT positions or, if set to EXT, apply 
an external voltage to the EXT SYNC terminal. Rotate the SYNC AMPLITUDE control 
clockwise and check that the waveform pattern has become completely steady. Centralize the 
display by using the X and Y SHIFT controls and making adjustment to brightness and focus 
as necessary. If the waveform appears cramped, rotate the X GAIN control clockwise. 


To measure the amplitude of the input signal in volts, first note the height of the display 
in centimetres, referring to the graticule. Disconnect the Y INPUT terminal from the voltage 
being examined and connect this terminal to the 1 v pk-pk terminal. Do not alter the settings 
of the Y GAIN and Y ATTENUATOR controls. 


Compare the height of the display in centimetres (represents 1 V pk-pk) with the height of 
the waveform examined previously and calculate the voltage input of the waveform, the relation- 
ship being linear. Ifa sinusoidal voltage (which will be a peak-to-peak value) is required in 
r.m.s. volts, divide by 2-83. 


(а) (b) (с) 
(4) (е) | (/) 
Fig. 1 Typical Waveforms — Distortion and Square-wave Tests 


If it is desired to examine a waveform of a very low or a very high frequency, use an external 
time-base voltage to operate the X amplifier by applying it to the X INPUT terminal. 


Note: Мо provision is made for direct connections to the c.r.t. deflector plates since wiring 
from these to terminals would add undesirable stray capacitance. 


When it is desired to operate the oscilloscope in conjunction with a frequency-swept 
oscillator, the time-base voltage—at low recurrence frequencies—is available at the TB OUTPUT 
terminal on the front panel. | 


Distortion can be detected with the oscilloscope but examination of the output wavef orm 
from an amplifier, fed with a sinusoidal input, will not reveal a harmonic content of less than 5 % 
except to a very experienced operator. Figure 1 (a) shows a flattening of one peak, corresponding 
to about 10% harmonic distortion, such as might be caused by incorrect bias on any stage, or 
serious unbalance in a push-pull circuit. Figures ! (b) and 1 (c) illustrate third harmonic 
distortion and the usual result of overload, respectively. 


A sinusoidal input for testing an amplifier сап be most useful only when a wave-analyser 
is available for examination of the output waveform. Square-wave testing technique can be 
undertaken, however, only if an oscilloscope is available for the examination of the output wave- 
form when amplitude or phase distortion is revealed. If a square wave, such as is shown in Fig.1 
(d), produces an output waveform as in Fig. 1 (e), the amplifier under test has a poor high- 
frequency response. If the output appears as square as the input, it may be assumed, generally, that 
the amplifier is handling up to about the twentieth harmonic of the fundamental frequency. of 
the square wave. Figure 1 (f) represents the output from an amplifier with a poor low-frequency 
response. During such tests, care should be taken not to overload the oscilloscope amplifier or 
exceed its frequency limit. 


PHASE MEASUREMENT 


The phase difference between two voltages of the same frequency can be shown by applying one 
to the Y INPUT terminal and the other to X INPUT, with the TIME-BASE RANGE switch set 
to X AMP. The phase relationship can be estimated by comparing the resulting ellipse with the 
illustrations of Fig. 2. If the ellipse is positioned centrally about the graticule lines, as in 
Fig. 3 (b), the phase angle can be calculated from the expression: 


sin 0 = А/В 
0° 30° 60° 90° 120° 150° 180° 
360° 330° 300° 270° 240° 210° 


Fig. 2 Phase Relationship 


Phase shift caused by the oscilloscope amplifiers must be taken into account. It is negligible over 
the range 50 c/s to 10 kc/s and is of the order of —45? at 200 kc/s and —90° at 500 Кс/з (all 
figures X relative to Y). Thus the appropriate number of degrees must be added in order to correct 
the result obtained from the display. 


(е) 


Fig. 3 Phase and Frequency Measurements 


FREQUENCY MEASUREMENT 


The oscilloscope can be used for measuring frequency with an accuracy limited only by that of 
the source used for comparison. If a reference frequency is available at a sufficiently high 
voltage (25 V pk-pk for a sine wave), it can be applied to the MOD terminal to produce, along 
the display, black-out ‘pips’ which are used as time markers. A direct comparison of frequencies 
is obtained by feeding one to the Y INPUT terminal and the other to the X INPUT. When the 
two frequencies are equal, an ellipse or circle will be displayed. If the frequency of the signal 
to Y INPUT is double that to X INPUT, two loops—side by side—will be seen, as in Fig. 3 (d). 


Similarly, for any number of loops, the Y frequency will be a multiple of the X frequency, given 
by the number of loops. In Fig. 3 (e), the Y frequency is half the X frequency. А more complex 
Lissajous figure indicates that the frequency ratio of X to Y is the number of peaks at one side 
of the pattern to the number along the top. In Fig. 3 (f), the ratio is 2 to 3, that is, if the X 
frequency is 100 kc/s, the Y frequency is 150 Кс/5. 


CIRCUIT FUNCTION 
FRONT-PANEL CONTROLS 


The BRIGHTNESS control varies the potential on the grid of the c.r.t. and, hence, the density 
of the electron stream striking the face of the tube. The FOCUS control concentrates this stream 
into a narrow beam and, in conjunction with the pre-set Astigmatism control, ensures a sharply- 
defined trace on the screen. The X SHIFT and Y SHIFT controls provide a d.c. voltage difference 
between the two X-plates and Y-plates respectively, bending the electron stream in the direction 
of the more positive plate. Thus, the trace can be positioned horizontally and vertically. The 
X GAIN control varies the amplification of the time-base or external voltage and, therefore, the 
length of the trace. The Y GAIN operates in a similar manner but controls the height of the 
display and, in addition, the signal fed into the Y amplifier may be attenuated, using the Y 
ATTENUATOR control. 


The 50 —phase knob controls the phase of the 1 V pk-pk output relative to the voltage fed 
internally to the amplifier when the TIME-BASE RANGE switch is set to 50—. The TIME- 
BASE RANGE switch is a coarse control of time-base speed and, on each setting, fine adjustment 
may be obtained by operation of the VELOCITY control. The exact repetition rate of the 
time-base is determined by synchronizing voltages which are controlled by the SYNC AMPLI- 
TUDE potentiometer. These synchronizing voltages ensure that the time-base commences a 
scan at the Same relative point on a waveform at the beginning of every sweep and thus prevents 
the display drifting igit or right. Additional functions of the TIME-BASE RANGE switch 
ате: · 


X АМР: The X INPUT terminal is a.c.-coupled to the input grid of the X amplifier. The 
time-base generator is not operating. 


50--: А mains-frequency voltage, variable in phase by the 50 —phase control, is applied 
to the X amplifier. The sweep thus obtained is sinusoidal in waveform. 


The SYNC SELECTOR switch positions are: 


— INT and + INT: The time-base generator is operating and providing а saw-tooth voltage 
at any frequency within its range, synchronized with the signal applied at the Y INPUT 
terminal. 


50 —: The time-base is operating, and providing a saw-tooth voltage at any frequency within 
its range, but synchronized with the mains frequency or a multiple of it. 


EXT: Same as INT but synchronized with any signal applied to the EXT SYNC terminal. 
The 1 v pk-pk terminal supplies a voltage for measuring the overall gain of the Y amplifier. 


The TB OUTPUT terminal provides the lower-speed scanning voltages for controlling other 
instruments, such as frequency-swept oscillators. 


POWER SUPPLIES 


The instrument operates from 50 c/s to 100 c/s supplies of 200 V to 255 V a.c., consuming 
about 80 W. Positive Н.Т. supplies are obtained from the full-wave rectifier V10, the reservoir 
capacitor being C34.. Valve V4 provides a stabilized output and also reduces ripple on the 
-+ve 130 V line. An additional positive supply is derived from МКІ with C36 and is applied to 
the first anode Al of Ше c.r.t. This ante-deflection acceleration voltage provides increased 
brightness without reducing the deflection sensitivity of the X and Y plates. The negative E.H.T. 
is derived from MR2 in conjunction with C38 and is smoothed by R64 and C37. Separate heater 
windings are provided for the H.T. rectifier, VIO and for the cathode-ray tube, V9. A third 
winding supplies all other valves. 


TIME-BASE 


A saw-tooth voltage is generated by V1 in conjunction with V5 the exact repetition frequency of 
this voltage being governed by synchronizing signals fed to the screen of V5. The voltage appearing 
at VIA cathode is coupled by C9 to V2A, this valve being connected as a cathode-follower. The 
time-base waveform is amplified by V2B and fed to the cathode-coupled amplifier V3. The grid 
potential on one section of this valve is set by the centre-tap on the X SHIFT control, RV5 and 
the potential on the other grid can be varied above and below this by the slider. Thus, the mean 
horizontal position of the trace can be varied either side from the mid-position. 


The sync input to V5 can be selected from internal or external sources and the amplitude 
varied, from zero, by RV3. 


Y AMPLIFIER 


This amplifier consists of V6, V7 and V8, and is preceded by a frequency-compensated attenuator. 
The first stage V6A is a cathode-follower (V6B is not used) and V7 provides two stages of 
amplification. To extend the frequency response, 11, L2 and L3 offset the effects of stray 
capacities. The cathode-coupled amplifying stage V8 is frequency-compensated by L4, L5, L6 
and L7 but its principle of operation is similar to V3. 


OTHER FEATURES 


The fly-back is invisible because of a voltage fed to the c.r.t. cathode from У1В anode circuit. 
Brightness modulation can be achieved by removing the earthing wire from the MOD terminal 
and applying instead a voltage. Тһе instrument should be switched off during this change 
because C14 which blocks the large d.c. potential present at thec.r.t. grid, will charge up once the 
earth lead is removed. The time-base output is available at the lower speeds; R17 restricts the 
output at the higher recurrence frequencies and is necessary to prevent stray capacitance 
impairing the performance. The 1 V pk-pk output is obtained by the potential divider R67 R68 
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Tr 


from one half of the centre-tapped heater winding. Switching arrangements provide for 
feeding in an external time-base or for sinusoidal operation from a voltage internally derived. 
The phase of this voltage—relative to that appearing at the 1 v pk-pk terminal—can be adjusted 
by the variable resistor, RV10, forming part of a CR network across the heater winding. 


At maximum gain settings, the sensitivity of both X and Y amplifiers is very high. Therefore, 
without a signal source connected to the input terminal, stray pick-up may produce patterns on 
the screen. This is equivalent to the hum obtained from a high-gain audio amplifier when the 
pick-up or microphone is disconnected. Such behaviour is a normal characteristic of this type 
of equipment and does not interfere with proper operation. ~ 


VIA L4 VIA L7 CRT. TO 
TO Y2 x, X TO YI GRID y V we 


TO сг ГГ | 
V 
ГА RV 4/3 — отосгз Tof) | 10%II" 
HH) | ON HORIZ. BOARD 
TAG / 
STRIP 


Fig. 4 Small Board—Component side 
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and right-hand sections of a valve as 
shown on this diagram. 
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SERVICING 


Caution: Do not touch any part of the circuit while the power supply is connected. When 
the instrument has been switched off, allow two minutes, at least, before touching 
any part of the wiring. Some tags of the c.r.t. holder carry a potential of 1200 V. 
Contact with these tags is dangerous. 


The Astigmatism potentiometer, RV7, has been set carefully at the Factory. If the cathode- 
ray tube in this instrument is changed, adjustment to RV7 may be necessary and must be 
made as given below: 


Use the X SHIFT and Y SHIFT controls so that the spot is centred on the screen. 


With the spot centred on the screen, rotate the Astigmatism control (on the power chassis) 
to make the spot as small and round as possible. If necessary, readjust the FOCUS and 
BRIGHTNESS controls several times in this procedure (their effect is interdependent) until 
a sharply defined spot of small size is obtained, the brilliance of which can be varied by the 
BRIGHTNESS control. 


та еи | Л _ = BLUE 


етте" / : 
| ORANGE -= –-==== E BROWN 
| | А 


Sal YELLOW 


| VIOLET BLUE 


BROWN Ша 


| GREY > Ж. 


| "ud ЕЙ ს. - 


WHITE ORANGE 


yELLow CREY 


Fig. 6 Cableform 
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(b) Capacity High 
Fig. 7 Trimmer Adjustment Curves 


(a) Capacity Low (c) Properly Adjusted 


Use а square-wave generator to check and, if necessary, adjust the compensation for the Y 
attenuator so that it is not frequency-conscious. If the square-wave generator is not avail- 
able, carry out the procedure given below. 

Disconnect the power supply from the mains. 

Connect a suitable test lead between the Y INPUT terminal and the lower end of СП on 
the rear circuit board. 

Set the TIME-BASE RANGE switch to the position between 1000 c/s and 10 kc/s and the 
VELOCITY control to 0. Re-connect the power supply. Check that the resulting trace is similar 
to that shown in Fig. 7 (a) or7 (b). Adjust both gain control settings so that the trace is about 
2 in. long. 

With the Y ATTENUATOR switch in the x10 position, adjust trimmer С17 until the AB 
portion of the trace disappears and only a straight line is left (Fig. 7(c) C 17 is the front 
trimmer on the left panel bracket). 

Turn the Y ATTENUATOR switch to the x100 position, increase Y GAIN and adjust 
trimmer C19 to obtain the same result. Disconnect the power supply and the lead from the 
rear circuit board. 


To assure that the X sweep of the 


tube spot is truly horizontal, the &—4 BA NUT 


9-9. 


procedure given below should be 
carried out. 


Using one of the test leads, connect 
the Ту pk-pk terminal to the X 
INPUT terminal and turn the X 
GAIN control clockwise so that the 
spot becomes a horizontal line, the 
effective length increasing to a maxi- 
mum of about 2cm asthe X GAIN 
control is advanced. If the trace is 
not level, mark the slope of the line 
with a wax pencil or crayon on the 
glass face of the c.r.t. 


ლ 
| PLAIN WASHER 
ITEM 9 


"PLAIN WASHER 
48.A. NUT 


| Ху. 
ŠIN. 4 BA. = — 1н. 4BA. 
CHEESE- HEAD CHEESE- HEAD 


Fig. 8 Rear C.R.T. Support 
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Disconnect the power, loosen the tube clamp оп the base of the c.r.t. and rotate the tube 
slightly until the crayon line is horizontal. Tighten the clamp and, on re-connecting the 
supply, check that the trace is level. Set the X GAIN control fully counter-clockwise. 


ПЕН 17 ІТЕМ 20 


SMALL BOARD FITS 
INSIDE REAR SUPPORT 
FRAME 


FITS ABOVE 
BRACKETS, 


CHASSIS FITS ABOVE 
& OUTSIDE THE BRACKETS 


ITEM 4 


Fig. 9 Main Assembly 
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FOR CLARITY, COMPONENTS 


ASSOCIATED WITH 51. 4 
С.17. / C 19. ARE NOT SHOWN 


анана наанаа ламана та 


10 Front-panel Wiring 


Fig. 


 13J2Vi8 QNVH-lH9IN 


VOLTAGE READINGS 


Voltage readings are included as a guide to average operating conditions and some variations 
must be expected. Readings were obtained with an ‘AVO’ model 8, using the highest range 
possible, consistent with a reasonable deflection. Тһе meter was negative to chassis except 
where stated otherwise. The mains supply was 225 У, 50 c/s and the instrument was 
connected to the 225 V tapping. 


Standard conditions for measurement are: 


BRIGHTNESS mid-point of travel 
FOCUS for maximum sharpness 
X and Y SHIFT to centre the spot 

X and Y GAIN 0 

TIME-BASE RANGE 10 to 100 c/s 

Y ATTENUATOR x100 | 

VELOCITY 100 

50 — PHASE fully clockwise 

SYNC AMPLITUDE fully counter-clockwise 
SYNC SELECTOR + INT 


Valve heaters * 6:25 V r.m.s. 


C.R.T. heaters * 6:30 V r.m.s. - 
V10 heaters * |. 630 V rms. | 

TI red secondaries 358 V Lm | | 

ТІ white secondary 1060 V r.m.s. | 

C38t — ve 1330 V d.c. ШЕ? | | 
C37 — ve 1270 V d.c. | 


C36 1350 V d.c. | 


C34 4 395 V d.c. | 


— —A 


C33 322 V dic. 
_---___ 
C35 350 V d.c. | | 


C27 95 V dcc. | | 
м— ესკს6, 2. —— 
С29 118 V d.c. | | 


C30 — 116 У die. 


_____-_-_--უღ„ე2რუოუაოაოუუუუ- 
* Meter across points specified. 


* Caution: —ve 1-2 kV d.c. present: meter across points specified. 
T Meter --уе to chassis. 
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C31 87 V d.c. 

ул, мү pins 1 and 5 d 139 " ác. | | | 

V4, grid pin 6T ЕНЕ ик 22 V д.с. Е ш | m 

"SPERM oe | —— | 

V1A, anode pin 1 87 V d.c. 

VIA, grid pin 2 | | 55 У m 

ViA, сафое раз | — 6lVdc. ЕНЕ | 

VIB, men pin 6 | 96 V d.c. 

V2A, "n pin 1 | 118 V d.c. D 

V2A, grid pin 2 | | 25 V д.с. | EM mM 

VA, cathode ping | SIV de. то 

V2B, ჩეთი! " 6 | | 89 V d.c. Е ма Е 

V2B, cathode pin à 8 2:75 V d.c. | Е | | 

УЗА, Mom 6 „I 252 V ds І | | Е 

V3A, gid pin7 | жуд [| | 

V3,cathodespins8and3 | — 92Vde. | " 

V3B, anode - 1 n 230 V d.e. | j и! E | Г 
— — a | - 5 [o 

V3B, grid pin 2 87 V d.c. 

V5, anode pin 5 55 V д.с. 

V5, screen pin n M p " FE | o] m | 


.——-—.—-—-—-———— —— 


T Meter --уе to chassis. 
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V5, cathode pin 2 1:4 V d.c. 


V6A, anode pin 6 118 V d.c. 

УбА, "та pin 8 10 V d.c. 

ააა... pin 1 70 V d.c. 

V7B, anode pin 6 78 V " 

V8A, китин 1 | 256 V d.c. | | 

V8A, grid " 2 26 V d.c. d 

V8, აა. pins 3 and 8 | 38 Vdc и 
УЗВ, anode pin 6 Imm - d.a. 

V8B, grid pin 7 | 32 ү d.c. ЕНЕ Е 
V9, c.r.t. Y2 256 V d.c. | А 

V9, сті X2 230 V d.c. | Е 
М9, сла АЗ + 263 V de. | 
V9, c.r.t. ХІ 252 V д.с. 

V9, c.r.t. Yi | | 253 v dc ер m 
V9, сла. Gt БЕРУЛТТІН 

V9, c.r.t. €T —ve 1:225 kV d.c. | " 

V9, c.r.t. Al 1:34 kV d.c. 

V9, c.r.t. АД — ve 880 V d.c. 


T Meter - уе to chassis. 


NORMAL CHARACTERISTICS 


At extreme sweep rates and with fairly high brightness settings, fly-back black-out is not 
complete. Some indication of the fly-back, particularly at the left side, is to be expected. 


When the instrument is operated in the vicinity of electrical equipment, some deformation 
of the spot or trace may occur. This applies even when both X and Y GAIN controls are 
set to 0. 


Such magnetic deformation may cause a hum-modulation effect on any waveform displayed, 
if the time-base is operating near the mains frequency or a harmonic of it. 


When displaying signals of frequency 1 Mc/s or higher, some blurring of the trace is normal 
unless full SYNC AMPLITUDE is used. With signal frequencies higher than 3 Mc/s, sync 
settings become critical. 


The maximum undistorted output voltage of the Y amplifier does not, generally, provide 
deflection much in excess of 8 cm. The Y SHIFT range is deliberately limited to --3 cm 
from the centre, while X SHIFT has been extended to several times the screen diameter 
at normal sweep frequencies. This limited vertical control is necessary in order to maintain 
the proper operating conditions in the Y amplifier and no attempt to extend the range of Y 
SHIFT should be considered. 


At the low time-base speeds, some non-linearity of the scan is normal, that is, the physical 
spacing between the peaks of a sine wave may be unequal. 


A slight overshoot or ringing effect may be noticed with square-wave inputs at frequencies 
of about 100 kc/s and higher. This effect should not exceed 10 per cent of the signal 
amplitude and, before a fault in the oscilloscope is suspected, it must be verified that no 
part of the overshoot is caused by the square-wave generator. 


As the time-base repetition frequency is increased, particularly above 200 kc/s, a reduction 
in the maximum available trace length may be noticed. This is because of the falling 
frequency response of the X amplifier. The harmonics of the time-base voltage may be of a 
radio frequency and could be heard on nearby radio receivers. 


With reduced BRIGHTNESS settings and low time-base speeds, some intensity modulation 
of the trace may be noticed. This condition is normal and the effect can be eliminated by a 
slight increase in the overall brightness. 
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Ref. 


КІ 

R2 

R3 

R4 

R5 

R6 

R7 

R8 

R9 

R10 
R11 
R12 
R13 
R14 
R15 
R16 
R17 
R18 
R19 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
R43 
R44 
R45 


R46 


R47 
R48 
R49 
R50 


Value 


1 KQ 
100 КО 
150 КО 
22 МО 
4:7 МО 
2:2 kt) 
2:2 LC 
47 КО 
10 КО 
1 kQ 
22 MQ 
15 КО 
100 Q 
33 КО 
33 КО 
100 Q 
100 КО 
3:3 KQ 
3:3 КО 
5 КО 
2200 
1 MO 
10 kQ 
3300 
10 КО 
470 КО 
3:3 MQ 
330 КО 
33 kQ 
3:3 MO 
1000 
2200 
2-7 КО 
22 КО 
10 МО 
3:3 КО 
22К0 
1:8 КО 
10 MQ 
10 kQ 
330 КО 
100 Q 
3:3 КО 
1 КО 
2-7 KQ 
1kQ 
2-7 KQ 
100 Q 
3:3 КО 
3:3 kQ 


CIRCUIT COMPONENTS 


Tolerance 
+10% 
+10% 
+10% 
+20% 
+10% 
+10% 
+10% 
+10% 


Rating 
iW 
1W 
iW 
iW 
iW 
iW 
iW 
iW 
+ VV 
iW 
iW 
2W 
IW 
1W 
1W 
1 VV 
iW 
iW 
+ VV 
10 V 
1 VV 
+ VV 
iW 
Ууу 
iW 


Part Number 


DR09/10210 
DR08/10410 
DR09/15410 
DR09/22620 
DR09/47510 
DR09/22210 
DR09/22210 
DR09/47310 
DR09/10310 
DR09/10210 
DR09/22510 
M132584 
DR09/10110 
DR08/33310 
DR08/33310 
DR09/10110 
DR09/10410 
DR09/33210 
DR09/33210 
M132583 
DR09/22110 
DR09/10510 
DR09/10310 
DR09/33110 
DR09/10310 
DR09/47410 
DR09/33505 
DR09/33405 
DR09/33305 
DR09/33505 
DR09/10110 
DR09/22110 
DR09/27210 
DR09/22310 
DR09/10610 
DR09/33210 
DR09/22210 
DR09/18210 
DR09/10610 
DR09/10310 
DR09/33405 
DR09/10110 
See L4 
DR08/10210 
M132584/3 
DR08/10210 
M132584/3 
DR09/10110 
See L7 
DR08/33210 


Ref. 


R51 
R52 
R53 
R54 
R55 
R56 
R57 
R58 
R59 
R60 
R61 
R62 
R63 
R64 
R65 
R66 
R67 
R68 


Ref. 
СІ 
C2 
C3 
C4 
C5 
Сба 
C6ხ 
C7 
C8 
C9 
C10 
C11 
C12 
C13 
С14а 
С14Ь 
С15 
С16 
C17 
С18 
С19 
С20 
C21 
C22 
C23 
C24 
C25 
C26 
C27 
C28 
C29 
C30 


Value 


3:9 КО 
3:9 КО 
10 KQ 
1.2 КО 
100 КО 
33 КО 
1 КО 
15 КО 
3:3 MQ 
470 КО 
1 MQ 
1 MQ 
4-7 LC 
220 КО 
390 КО 
10 КО 
680 
4700 


Value 
20 рЕ(--10%) 
200 pF 
0-002 uF 
0-02 „Е 
0-2 uF 
0-01 uF 
0-01 „Е 
0:01 uF 
0-05 uF 
0:25 „Е 
20 uF 
0-1 uF 
0-2 uF 
0-25 uF 
0-01 uF 
0-01 uF 
0:1 uF 
0:002 „Е 
5-20 pF 
47 pF 
100-300 pF 
390 pF 
0-1 „Е 
100 „Е 
0-1 uF 
0-1 uF 
40 uF 
0*1 uF 
50 uF 
1:0 uF 
40 uF 
40 pF 


Tolerance 


! it wu 


L. LL 11. LE Li 


EE. Bus 


H 

ка 
ლ 
X 


10% 
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Part Number 


DR09/39210 
DR09/39210 
DR09/10310 
M132584/4 

DR09/10410 
DR09/33305 
M132583/2 

DR09/15310 
DR08/33510 
DR08/47410 
DR09/10510 
DR09/10510 
M132584/2 

DR08/22410 
DR09/39410 
DR09/10310 
DR09/68010 
DR09/47110 


Part Number 
M129687 
M129616/30 
M129616/29 
M129616/31 
M129691 
M129661 
M129661 
M129661 
M129616/6 
M129688/2 
M131630/2 
M129616/7 
M129691 
M129688/2 
M129661 
M129661 
M129616/28 
M129616/29 
See C19 
M129686/2 
M128532 
M129686 
M129616/28 
M131630/3 
M129616/7 
M129616/7 
M131630/4 
M129616/7 
See C35 
M129605 
See C31 

See C31 


Ref. 


C31 
C32 
C33 
C34 
C35 
C36 
C37 
C38 
C39 
C40 


Ref. 


L1 
L2 
L3 
14 


RVI 
RV2 
RV3 
RV4 
RV5 


Ref. 


51 
52 
53 


MRI 
MR2 


Т1 
ІРІ 


Description 


Ref, 


VI 
V2 
V3 
V4 
V5 


Carrying handle 


Handle End-piece 


Graticule 


Knob, unskirted 


Knob, skirted 


Value 


61 uH 
92 uH 
26 uH 
33 uH 


2 МО 
50 КО 
100 КО 
2 KQ 
200 Q 


Knob, extended bush 


Value 


20 uF 
0-01 uF 
20 uF 
40 uF 
20 uF 
0-1 uF 
0-1 uF 
0-1 uF 
0-01 uF 
0:05 uF 


Part Number 


MC430560/2 
MC430560/3 


MC430560 
MC430561 


M158590/6 
M158590/5 
M158590/8 
M158590 

M158590/3 


2-pole, 7-way. 
1-pole, 4-way. 
1-pole, 3-way. 


Selenium rectifier S.T.C. K8/70 
Selenium rectifier S. T.C. К8/70 


Description 


Rating 


350 V 
2000 V 
450 V 
450 V 
450 V 
2000 V 
2000 V 
2000 V 
400 V 
250 V 


Ref. 


L5 
L6 
L7 


RV6 
RV7 
куё 
куз 
КУ10 


TIME-BASE RANGE switch 
SYNC SELECTOR switch 
Y ATTENUATOR switch 


Mains transformer 


Pilot lamp 6-5 У, 0:3 А 


Valve 


12АТ7 (ECC81) 
12AU7 (ECC82) 
12AU7 (ECC82) 


6C4 
6CB6 


MECHANICAL 


Part Number 


Z2594/6 
2594/5 
M126608 
M159597 
M169598 
M169599 
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Ref. 


V6 
V7 
V8 
V9 
V10 


ITEMS 
Description 


Rubber feet 
Black plug 
Red plug 


Part Number 


M131629 
M129661 
See C35 

See C35 
M131628 
M129689 
M129689 
M129689 
M129616/20 
M129616/6 


Value 
92 uH 
92 uH 
33 uH 


Part Number 


MC430560/3 
MC430560/3 
MC430561 


20 КО 
2MQ 
2 мо 
500 kQ 
250 КО 


M158590/2 
М158590/6 
М158590/6 
М158590/7 
М158590/4. 


Valve 


Part Number 


M154520 
M154521 
M154522 


M183529/3 
M183529/3 


KA30246 
M201505 


12AT7 (ECC81) 


6BQ7A 
12BH7 


C.R.T. type 88D 


6V4 (EZ80) 


Terminal, black 


Terminal, red 


Part Number 


M164614 
К593790 
К593790/1 
М136538 
М136538/2 


244 225 207С0М. 
L 66 


E 
< --»- 


| Bor 


C34 
RED 


PACKING INSTRUCTIONS 


The packing supplied with the instrument comprises: 
One large outer Carton One 84 in. by 18 in. wood-wool Pad 
Two 47 in. by 9 in. wood-wool Pads One 35 in. by 12 in. wood-wool Pad 


Lay flat the 84 in. by 18 in. pad and, at right angles to it, mid-way along its length, place 
over it the ends of the two 47 in. by 9 in. pads (see Fig. 12). Place the back end of the instrument in 
the centre of the cross so formed, with the mains cable taken out to one side. Leave 4 in. to 6 in. 
of the cable straight and form the remainder into a loop. Fold all four pads in two, so that the 
cable is sandwiched between the two thicknesses of one 'arm'. Form these double thicknesses 
up the sides of the instrument and place the whole, c.r.t. face upwards, in the carton. Fold the 
remaining pad (35 in. by 12 in.) in two, place this on top of the front panel, fold and either seal 
down the carton flaps with gummed paper tape at least 1j in. wide or glue the flaps together 
securely. 


Fig. 12 Packing the Instrument 
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SPARES AND SERVICE 


To assure the prompt despatch of spare parts, it is essential that the order includes the model 
number of the instrument, the description of the part(s), the part number(s) and the quantity 
required. No further information is necessary. 


Whilst every effort is made by Cossor Service Departments to maintain an adequate 
supply of spares, a delay in despatch must be tolerated, usually, on those parts not ordinarily 
expected to require replacement. 


Where purchase of the instrument has been made through a Cossor Stockist or Agent, all 
service enquiries and orders must be routed direct to that supplier. 


Purchasers (within the United Kingdom) of instruments direct from Cossor Instruments 
Limited are asked to address their enquiries and orders to: 


Service Department, 

Cossor Instruments Limited, 
Cossor House, 

Highbury Grove, 

London, N.5. 


Purchasers (outside the United Kingdom) of instruments direct from Cossor Instruments 
Limited are asked to address their enquiries and orders to: 


Cossor Instruments Limited, 
Cossor House, 

Highbury Grove, 

London, N.5. 

England, 


АП technical service enquiries, that is, requests for technical information whether from 
Home or Overseas Purchasers, must be addressed to: 


Cossor Instruments Limited, 
Cossor House, 

Highbury Grove, 

London, N.5. 


and, in no circumstances, to the Service Department. 


Telephone: CANonbury 1234 (33 lines) Cables: Cossor, London 


Telegrams : Cossor, Norphone, London Code: ‘‘Bentley’s Second" 
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* | Wire out. 
Voltages shown are nominal only, 


VIA, VIB etc. in the text refer to the left- 
and right-hand sections of a valve as 
shown on this diagram. 


Arrows indicate slider movement for 
clockwise rotation of a control spindle. 


ECC8I is equivalent to 12АТ7 
ECC82 is equivalent to 12AU7 
EZ80 is equivalent to 6V4 


CON 
^ 
с 
XC 
* 
2 м 
žo 
me 
* - 
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The values of C29 and C31 should be transposed. 


The value of C28 is ГОи Е. 
The value of R41 is 330kQ. 


